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Abstract 
In the current economy, core competencies and high performance have two primary bases, which are knowledge and intellectual 
capital. In fact, exploiting knowledge assets of a company is a crucial issue to creating sustainable competitive advantage. Hence, 
knowledge can be seen as a critical success factor for organizational performance. Similar to other business initiatives, 
knowledge management implementation can be seen as an investment decision and therefore its performance outcomes must be 
evaluated and measured. A useful set of measures grants actionable insight on providing set of performance metrics. Performance 
metrics also provide for accountability by outlining what is anticipated, when it is anticipated, and what action will be chosen if 
planned outcomes do not occur. To measure success of KM initiatives, companies need to establish metrics based on the set of 
KM criteria. As literature review revealed, no comprehensive sets of KM criteria have yet been developed . The purpose of this 
paper is to provide a set of KM criteria for organizations in the identification of performance measures oriented to knowledge 
management initiatives, which allow for assessing KM outcomes. A survey instrument provided a set of 26 criteria to 
respondents. Respondents then were requested to assign a Likert score to importance and effectiveness of each criterion. 
Juxtaposing importance and effectiveness open new window to organizations to discover most favored KM criteria. It is hoped 
that this study provides a better picture for organizations to establish a comprehensive set of criteria due to measure results of 
KM programs. 
Keywords: Knowledge Management, KM Success, KM Criteria; 
1. Introduction 
Any organization that aspires to succeed in the knowledge management implementation must first resolve a basic 
dilemma: success in KM implementation highly depends on measuring KM outcomes, yet most companies do not 
know how to measure. What’s more, those companies that many think to be the best at measuring KM outcomes are, 
in fact, not very good at it. Many organizations not only have terrific complexity to address this issue; they are not 
even aware of this dilemma. The reason: intangible nature of the knowledge asset. In fact, organizations tend to 
measure not only the quantity but also the monetary value of their KM initiatives [1]. Needles to stress, what has 
been absent is to develop a comprehensive set of criteria for measuring knowledge management outcomes. This 
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problem was addressed by many researchers and practitioners. A rare glimpse into previous literatures helps to 
avoid certain types of wordiness. To date, widely accepted metrics have been developed to evaluate success of 
project management and quality management programs [2]. The problem of insufficient efforts to develop a 
comprehensive set of criteria to measure KM success were referred in [3]. In order to fulfill KM objectives, 
organizations must establish such structures to measure KM outcomes [4]. Hence, managers’ efforts should turn 
organization’s attention to build a criteria framework for measuring KM outcomes in order to maximize knowledge 
management full potential. Bridging the gap, this paper put much attention on determining criteria for measuring 
KM outcomes. What’s more, the effectiveness and importance for each criterion was assessed using a list of 26 KM 
criteria. 
2. Background   
In order to measure knowledge asset, reference [1] introduced two various perspectives, which were micro view 
and macro view. The macro view proved that is suitable for measuring intangible assets through instruments such as 
Balance Score Card, Score Board, and Scandia Navigators. The macro view approach is based on non-financial 
methods to measure KM outcomes. According to [1], financial statement can only reflected the financial aspects of 
organizational outcomes whereas there are many intangible results in which may not be reflected in Balance Sheets 
and financial statements. Closing the gap, reference [1] introduced a heuristic measure that was named 
Collaboration Climate Index or CCI. The theory behind: Truly collaborative environment support knowledge 
sharing and therefore foster the intellectual capital.  
The measurement dilemma was also referred in [5]. According to reference [5], KM can contribute in achieving 
the business outcomes included Improved making decision, Enhanced customer handling, Nimble to response to 
crucial business issues,  Better employee skills, Better productivity,  Increased earnings, Sharing best practice, 
Reduced expenses, Innovative ways of working, Enhanced market share, Generate further business opportunities, 
Better innovative product development, Better Personnel attraction / retention, and Increased price of company’s 
share. Respondents were asked to assign a score to each criterion in order to shortlist most favor KM criteria [5]. 
According to [5], the most favored KM criteria included better decision making, faster response to key business 
issues, better customer handling, improved employee skills, and improved productivity respectively. The KM 
criteria issues in order to measure KM success were addressed by [6], [7], [2], [3], and [8]. 
Reference [9] mentioned that some organizations used cost reduction, improve service or product quality, 
delivering value to customers as metrics to measure KM outcomes. The delivering value to customers was 
emphasized by [10]. According to [10], many intangible assets are fostered from tacit sources as social relationships, 
social networks, skills, and experiences. The value of intangible assets can be seen in enhancing customer service, 
accelerating business growth, and delivering value to customers. In line with above literatures, reference [11] 
introduced some KM outcomes as criteria to measure success of KM initiatives. The KM outcomes that were stated 
by [11] included: “Improving services quality”, ”Improving products quality”, “Reduction in operation costs”,” 
Facilitate employee’s attraction”, “Facilitate employee’s retention”, “Delivering more value to customers”, “Better 
innovation”, “Delegating more authority to employees”, and “Enhancing learning capacity”. 
Many of these outcomes were also referred by [12], [4], [13], [14], [8], [7], and [2]. Amongst these researchers, 
[2], [7], [3], and [8] provided the most widely-accepted criteria to measure success of KM initiatives. The aim of 
this paper is to provide an overview and assessment on KM criteria from importance and effectiveness perspectives. 
The list of KM criteria was adopted form [2], and [7]. 
3. Research Methodology  
As discussed earlier, put much attention on KM criteria is an essential prerequisite to measure success of KM 
programs. Although KM criteria can be investigated from different perspectives, this research emphasizes on 
following objectives: 
x To investigate the relationship between importance of KM criteria and success of KM initiatives 
x To investigate the relationship between effectiveness of KM criteria and success of KM initiatives 
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3.1. Data Analysis 
In this paper, SPSS package was employed to examine the questionnaire data. In order to fulfill the research 
objectives, the Multiple Regression and Descriptive Analysis were used to exploit hidden patterns from data. 
3.2. Participants  
In this study, the respondents took on different roles, as “KM professionals”, “Malaysian executives”, and 
“Expats executives”. In addition, the participants were working in different types of organizations included For-
profit, Non-profit, and Governmental sectors. 
3.3. Data Collection Method  
For the purpose of this survey, the data collection method was selected as following. The data collection of the 
current survey was mixed-mode sampling approach towards internet-based option. Therefore, the sampling 
approach was based on probability [15].  The Internet channel is a convenient way for better access to large pool of 
respondents. The next step of data collection was to target a population to be sampled. The population frame 
consisted of email lists and virtual forums, which were consisted of knowledge workers, Malaysian executives, 
knowledge management experts, and expats. Hence, there is a limitation to generalize results of this study across all 
Malaysian organizations because of inherent limitations of the data collection method.  The Google document server 
was employed to develop online questionnaire. The questionnaire then was shared among all participants. Finally, 
79 of participants replied the shared questionnaires. As expected, the total percentage of missing data were zero. 
3.4. Questionnaire  
The questionnaire used in this paper was adopted from [2]. The questionnaire was designed based on 26 criteria 
to measure success of KM initiatives. The survey instrument consisted of 19 closed-ended and open-ended 
questions. The questionnaire was divided to three sections: (1) KM Criteria, (2) Individual Background, and (3) 
Organizational Background. Respondents were asked to allocate three various scores to each criterion. The first 
score was nominal (Yes=1, No=2). Respondents were requested to determine whether they have employed any of 26 
criteria to evaluate knowledge management outcomes. The next score was a Likert scale (5=Very High to Very 
Low=1). In this part, participants were asked to assign a Likert score to importance and effectiveness of each 
criterion. A set of KM criteria used in this study was referred in [2], [3], [7], and [8]. 
4. Results and Findings 
Question 1 of the survey measured the effectiveness and importance of each criterion. Respondents were 
requested to determine whether they have employed any of 26 criteria to evaluate knowledge management 
outcomes. Participants were also asked to assign a score to importance and effectiveness of each criterion based on 
the Likert scale. Both Effectiveness and Importance were based on same Likert scale with 1 indicating very low and 
5 showing very high. Therefore, the values close to 1 indicates the “least importance” and “least effectiveness” 
whereas values close to 5 represents the “most importance” and “most effectiveness”. The Multiple Regression 
Analysis using stepwise method was carried out to create pattern of relationship between the effectiveness and 
importance of KM criteria (Independent variables) and success of KM programs (Dependent Variables).  In order to 
cover all aspects of relationship pattern, the Importance of KM criteria, Effectiveness of KM criteria were regressed 
on question of “Do you think, knowledge management programs met expected results?” This question was designed 
to measure respondents’ agreement/disagreement regarding success of KM programs.  
4.1. Importance of Criteria and Success of KM Program  
In Multiple Regression Analysis, the normality is a necessary assumption.  Since, sample size is between 3 and 
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2000, thus; the Shapiro-Wilk test was selected to examine normality assumption [16]. The p-value for Shapiro-Wilk 
statistics  was  0.076,  which  was  more  than  0.05.  Thus,  the  distribution  of  data  can  be  assumed  to  be  normal.  
Therefore, the KM criteria (Importance of KM criteria) variables were regressed upon success of KM programs 
(Meet expected results) using stepwise Multiple Regression Analysis. The summaries of regression analysis were 
depicted in Table 1, 2, and 3. As shown in Table 1, SPSS generated three models. The third model was selected as 
final model to investigate the relationship between Success of KM programs as dependent variable and Importance 
of Criteria as independent variables. 
Table 1: Model Summary- Criteria Importance on meet expected results 
Model R R Square Adjusted R Square Std. Error of the Estimate Durbin-Watson 
3 .870 .757 .747 .535 2.200 
From the Table 2, the F-value provided (F=77.829) which was significant at Į=0.05 (Sig=.000<0.05). This means 
the regression model was significance and at least one of the KM criteria can be used to predict success of KM 
programs. According to Table 1, the R-Square value produced (R2=75.7%). This indicated that 75.7 percent of 
variation in success of KM programs can be explained by all three independent variables. The Durbin-Watson of 2.2 
falls between 1.5 and 2.5 (1.5<D-W<2.5) indicating no autocorrelation among the error terms. Hence, it verifies that 
all error terms were independent. 
Table 1: ANOVA- Criteria Importance on meet expected results 
Model Sum of Squares df Mean Square F Sig. 
Regression 66.739 3 22.246 77.829 .000c
Residual 21.438 75 .286 
3
Total 88.177 78







Model B Std. Error Beta t Sig. Tolerance VIF 
(Constant) .044 .257 .169 .866 
Improved learning/adaptation capability .345 .100 .338 3.442 .001 .337 2.971 
Improved productivity .346 .097 .334 3.557 .001 .367 2.722 
3
Enhanced collaboration .277 .094 .280 2.960 .004 .361 2.767 
a. Dependent Variable: Meet Expected Results  
The collinearity statistics indicated that tolerance statistics for Improved learning/adaptation capability, Improved 
productivity, and Enhanced collaboration were all more than 0.1, and VIF (Variation Inflation Factors) were all 
lower than 10. Hence, there was no multicollinearity problem. Therefore, this represents that there is a significant 
relationship between Importance of criteria for measuring KM results and success of KM programs. The results of 
Table 3 also confirmed that there were three criteria included Improved learning/adaptation capability, Improved 
productivity, and Enhanced collaboration that were positively linked with success of KM programs. As can be seen 
in Table 3, the three criteria namely Improved learning/adaption capability (p<0.01), Improved Productivity 
(p<0.01), and Enhanced collaboration (p<0.01) were all positively contributed in success of KM programs. 
Furthermore, the results also represented that the most important criteria that involved in predicting success of KM 
programs was Improved Productivity (B=.346) and had significant impact on success of KM programs at Į=0.01 
(p<0.01). 
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4.2. Effectiveness of Criteria and Success of KM Program 
First, normality assumption was examined. The p-value for Shapiro-Wilk statistics was 0.083, which was more 
than 0.05. Thus, the distribution of data can be assumed to be normal. Therefore, the KM criteria (Effectiveness of 
KM criteria) variables were regressed upon success of KM programs (Meet expected results) using stepwise 
Multiple Regression Analysis. The summaries of regression analysis were depicted in Table 4, 5, and 6. As shown in 
Table 4, SPSS generated five models. The fifth model was selected as final model to investigate the relationship 
between Success of KM programs as dependent variable and Effectiveness of Criteria as independent variables. 
From the Table 5, the F-value provided (F=48.640) which was significant at Į=0.05 (Sig=.000<0.05). This means 
the regression model was significance and at least one of the KM criteria can be used to predict success of KM 
programs. According to Table 4, the R-Square value produced (R2=76.9%). This indicated that 76.9 percent of 
variation in success of KM programs can be explained by all five independent variables. The Durbin-Watson of 
1.897 falls between 1.5 and 2.5 (1.5<D-W<2.5) indicating no autocorrelation among the error terms. Hence, it 
verifies that all error terms were independent. 
Table 4: Model Summary- Criteria Effectiveness on meet expected results 
Model R R Square Adjusted R Square Std. Error of the Estimate Durbin-Watson 
5 .877 .769 .753 .528 1.897 
The collinearity statistics indicated that tolerance statistics for Enhanced intellectual capital, Better staff 
attraction/retention, Creation of more value to customers, Enhanced collaboration, and Improved learning/adaptation 
capability were all more than 0.1, and VIF (Variation Inflation Factors) were all lower than 10. Hence, there was no 
multicollinearity problem. Therefore, this represents that there is a significant relationship between Effectiveness of 
criteria for measuring KM results and success of KM programs. 
The results of Table 6 also confirmed that there were five criteria included Enhanced intellectual capital (p<0.01, 
B=.324), Better staff attraction/retention (p<0.01, B=.361), Creation of more value to customers (p<0.01, B=.271), 
Enhanced collaboration (p<0.05, B=.193), and Improved learning/adaptation capability (p<0.05, B=.157) that were 
positively associated with success of KM programs. As can be seen in Table 6, the results also represented that the 
most efficient criteria that involved in predicting success of KM programs was Better staff attraction/retention 
(B=.361) and had significant impact on success of KM programs at Į=0.01 (p=.000<0.01). Furthermore, the results 
also represented that the least efficient criteria that involved in predicting success of KM programs was Improved 
learning/adaptation capability (B=.157). 
5. Discussion 
According to regression analysis, respondents indicated that most efficient KM criteria included Enhanced 
intellectual capital, Better staff attraction/retention, Creation of more value to customers, Enhanced collaboration, 
and Improved learning/adaptation capability. According to respondents’ feedback, “Better staff attraction/retention” 
has highest positive impact to measure success of KM initiatives. As shown earlier, the most important criteria 
included Improved learning/adaption capability, Improved Productivity, and Enhanced collaboration. In addition, 
Improved learning/adaption capability, and Enhanced collaboration are common criteria for both importance and 
effectiveness perspectives. Hence, these criteria demand managerial attention because of their high impact on KM 
implementation success. Although these criteria are not easy to measure, it is imperative that they require to be 
broken down into detail measurements. Some solutions were proposed by [2] as following:  
• Developing communication channels upon advanced technologies such as, wiki web sites, and social 
network platforms. These technologies facilitate flow of knowledge from employees to organization and vice versa. 
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Such automated measures can be developed on these technologies in order to measure communication aspect.  
• Measuring output of teams through promoting community and meetings awareness 
• Developing suggestion boxes, feedback systems, and managerial surveys in order to measure 
empowerment of employees 
• Implementing Total Quality Management (TQM) in order to facilitate measuring improvement in product 
or service quality 
Table 5: ANOVA- Criteria Effectiveness on meet expected results 
Model Sum of Squares df Mean Square F Sig. 
Regression 67.820 5 13.564 48.640 .000 
Residual 20.357 73 .279 
5
Total 88.177 78







Model B Std. Error Beta t Sig. Tolerance VIF 
(Constant) -.874 .367 -2.382 .020 
Enhanced intellectual capital .324 .082 .332 3.932 .000 .444 2.250 
Better staff attraction/retention .361 .078 .347 4.628 .000 .562 1.780 
Creation of more value to customers .271 .076 .204 3.589 .001 .981 1.019 
Enhanced collaboration .193 .078 .200 2.467 .016 .482 2.076 
5
Improved learning/adaptation capability .157 .074 .165 2.114 .038 .519 1.927 
a. Dependent Variable: Meet Expected Results 
6. Limitations 
This study carried out toward some limitations included budget constraints, time restriction, and transportation 
problem.  Hence, this survey was carried out with a medium sample size. In addition, the study results and findings 
cannot be representative for all Malaysian organizations since the target population was limited to email lists and 
virtual communities. This is also stimulated by the medium sample size. 
7. Conclusion 
This paper attempted to investigate the relationship between KM criteria and success of KM programs. By the 
fact that a widely-accepted criteria to measure success of KM programs cannot be claimed, this survey sheds light 
on a set of KM criteria and success of KM initiatives.  Criteria are managerial tools of measuring what a KM 
initiative will attain, and whether it met organization objectives. In an environment of constraint budget and 
cutthroat competition, criteria are an appropriate way for an organization to lead itself on achieving big benefits. As 
discussed earlier, defining criteria is not easy and each criterion needs to become simple and measurable through 
useful experiences and further much study. There are also some criteria discovered by this study that had high 
impact on measuring success of KM programs. As respondents indicated, the most important criteria in measuring 
success of KM initiatives are Improved learning/adaption capability, Improved Productivity, and Enhanced 
collaboration. Furthermore, the most effective criteria are Enhanced intellectual capital, Better staff 
attraction/retention, Creation of more value to customers, Enhanced collaboration, and Improved learning/adaptation 
capability. As can be seen, Improved learning/adaption capability, and Enhanced collaboration are common criteria 
for both importance and effectiveness perspectives. Finally, it is hoped that this paper will further stimulate the 
managers on the use of criteria in measuring success of KM programs properly.  
696 R.S. Tabrizi et al. / Procedia Computer Science 3 (2011) 691–697
Reza Sigari Tabrizi / Procedia Computer Science 00 (2010) 000–000 
Acknowledgements 
We wish to express a sincere thank to Dr. VS Anantatmula who so graciously agreed to use of his questionnaire 
in this survey. 
References 
1. MARKUS. PERKMANN, MEASURING KNOWLEDGE VALUE? EVALUATING THE IMPACT OF KNOWLEDGE PROJECTS.,
2002, KIN BRIEF.
2. Vittal S. Anantatmula, Outcomes of Knowledge Management Initiatives., 2005, International Journal of 
Knowledge Management, pp. 50-67. 
3. Chong Siong. Choy, Criteria for measuring KM performance outcomes in organisations.,  Kuala Lumpur : s.n., 
2006. Knowledge Management Conference & Exhibition (KMICE). pp. pp. 123-131. 
4. Mark E. Van Buren, A Yardstick for Knowledge Management., 1999, Training & Development, pp. 71-78. 
5. KPMG. Knowledge Management Research Report. s.l. : KPMG Consulting, 2000. 
6. Carla. O'Dell and Susan. Elliott and Cindy. Hubert, Achieving Knowledge Management Outcomes. [book auth.] 
APQC. Successfully Implementing Knowledge Management. Houston, TX, USA : American Productivity and 
Quality Center, 2000, pp. 253-287. 
7. Vittal S. Anantatmula and Shivraj. Kanungo, Establishing and Structuring Criteria for Measuring Knowledge 
Management Efforts., 2005. 38th Hawaii International Conference on System Sciences. pp. 1-11. 
8. Chong Siong. Choy and Wong Kuan. Yew and Binshan. Lin Criteria for measuring KM performance outcomes in 
organisations., 7, 2006, Industrial Management & Data Systems, Vol. 106, pp. 917-936. 
9. Wesley. Vestal, Measuring Knowledge Management. s.l. : The American Productivity & Quality Center (APQC), 
2002.
10. Jeff. Kelley, Transforming organizations as living systems: Optimizing organizational performance and value 
creation. s.l. : Almaden Services Research, 2003. 
11. David J. Skyrme, Knowledge networking: creating the collaborative enterprise. Burlington,MA : Butterworth-
Heinemann., 1999. 
12. Karl M. Wiig, What future knowledge management users may expect., 2, 1999, Journal of Knowledge 
Management, Vol. 3, pp. 155-165. 
13. David C. Barrow, Sharing Know-How At Bp Amoco., 2001 , Research-Technology Management, pp. 18-25. 
14. Gary S. Lynn , Richard R. Reilly and Ali E. Akgün, Knowledge Management in New Product Teams:Practices 
and Outcomes., 2, 2000, IEEE TRANSACTIONS ON ENGINEERING MANAGEMENT, Vol. 47, pp. 221-231. 
15. Jr. Ronald D. Fricker, Sampling Methods for Web and E-mail Surveys. Naval Postgraduate School. [Online] 
October 9, 2006. [Cited: May 5, 2010.] 
http://www.nps.navy.mil/orfacpag/resumePages/papers/frickerpa/Draft%20Internet%20Survey%20Sampling%20Ch
apter.pdf. 
16. P. Royston, Approximating the Shapiro-Wilk W-Test for non-normality., 20, 1992, Statistics and Computing, 
pp. 11-119. 
R.S. Tabrizi et al. / Procedia Computer Science 3 (2011) 691–697 697
